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D e a r  J o shua , 
A & a n y - & h a n k s  fos7you r  ldtter a n d  th e  i n te r es tin g  r e po r t o f 

/ you r  r e cen t wo rk . I;d i d 'n t m i nd  a : b i t n o t g e ttin g  it i n  tim e  fo r  o u r  
I co l l oqu i ti I: w o u ld  n o t h a v e  p r o d u c e d  it a n yway  un l ess  y ou  espec ia l l y  
; '. w i shed  it. Q n e  usua l l y  b eg i n s  by  i n te n d i n g  to  te l l  as  m u c h  as  y o u  c an  

a b o u t eve ry th i n g ,b u t fin d s ,in  th e  .issu e ,th a t l im ita tio n s  o f tim e  
d e m a n d  a  r a th e r  frig h te n i n g  d o g m a tism . S o rry to  h a v e  m isunde rs to o d  y ou  
a b o u t you r  i n te r es t i n  my  p h a g e  wo rk . W e  n o w  g o  a  l o n g  way  to g e th e r  
a n d  I a m  a  ffkP i suppo rke r  o f cxm j ug3 tio n ,wh ich I h a ve  advoca te d  to  m a n y  
p e o p l e ,o fficia l Ly  a n d  u n o fficia l l y ,du r ing  th e  p a s t yea r .. I a m  su re  
th a t th e  stre p tomyc#  te c h n i q u e  'w @ ks on l y  b e c a use  it. dogs  n o t ki l l  
th e  F +  ce l l  r ap id l y ; i n  fac t I w o u ld  a ttrib u te  th e  usua l  ma r k e d  d r o p  
i n  fe r tility o f S -tre a te d  P +  ce l ls  & IW & M S  to  k i l l ing, Ifh is ,o f cou rse , 

,& n ,tllsr, way  a ffec ts th e  th e o r e tica l  imp l i ca tio n s  as  to  o n e -way  tra n s fe r 8  
% h fch  I n o w  ta k e  to  b e  m o r e  o r  less p r o ven . 

e  
I a pp r ec i a te  you r  subs ta n t- 

tio n . W h e n  ta k e n  i n  con j unc tio n  w ith  th e  a r g u m e n ts y a u  h a v e  p u t 
fo rwa r d  fro m  tim e  ta . tim e  i n  fa vou r  o f fu s i on ,my  v iews w e r e  r e -o r i en ta t- 

.' + d  by  tm  fin d i n gs : 1 ) ' th e  fac t th a t th e  T  p h a g e s ,w h ich  rea l ly  d o  ki l l  
Y$$e l l s ,abo l i sh  th e  fe r til ity o f F +  &  N fr ce l ls  ve ry  r&p i d l y ,a n d  2 )  th a t 

& spa r a g i n e  o r  a spa r ta te  o r  succ ina te  & c.a ppes r  to  b e  necessa ry  fo r  
g y g o te  fo r m a tio n .. W h e n  m ixtu r es  o f F +  +  E ‘- o r  H fr +  F-  a r e  p l a te d  o n  
a pp r op r i a te  m in ima l  m e d ia  so l id i f ied  w ith  h i gh l y  p .u r i f ied  a g a r  o r  w ith  ; 
s j i l ica ge l ,th e r e  is virtua l l y  n o  r e c omb i n a tio n ., W h e n  aspa r ta te ,b u t 
n o t g l u ta m a te  o r  any  o th e r  a m inoac i d  trie d ,is a d d e d  h oweve r ,th e  r ecomb i n -  
a tio n  r a te  r ises to  a  m u c h  h i g he r  l eve l  th a n  I h a d  p r e 'vious ly  e n c o u n te r -  
e d : b u t p r o to tro p h s ,o r  zygo tes  w h ich  h a v e  b e e n  " p r e fo r m e d ff i n  b r o th , 

b  
:ro _ w  a n d  s e g r e g a te  r espec tive ly  o n  th e  m e d i um  w ith o u t a spa r ta te . kt 

p r e sen t I h a v e  r a th e r  a  g o o d  Y h .L j .st& d e n t wo rk i ng  o n  th is  a n d  tryin g  to  
e l uc i da te  th e  mechan i sm . I h a v e  n o w  ta k e n  th e  k i ne tics o f s e g r e g a tio n  
r a th e r  fu r th e r  a n d  i n  m o r e  d e ta i l ( see  my  las t l e tte r )  a n d  fin d  th e r e  is 

I .p r o bab l y  a  l a g  o f seve ra l  d iv is ions b e fo r e  r e c omb i n a n ts b e c o m e  p h e n o -  
typ ica l ly  e xp r e .sse d  - a t a n y  r a te  so  fa r  as  p h a g e  res is tance is conce rn -  
e d . I was  p a r ticu la r ly  i n te r es te d  i n  p a r a . o f p .5  o f th e  r e po r t y o u  i 
s e n t m e . I @ ve  a l so ,by  a n  i nd i rec t m e th o d ,co m e  to  th e  conc l us i on  th a t 
th e  h i g he r  fe r tility o f H fr stra i ns  is d u e  to , th e  m u c h  h i g he r  fre q u e n cy  

i 
o f c o n j u g a tio n s . If e q u a l  n u m b e r s  o f y o u n g  H fr,B  F-  ce l ls  a r e  m ixed  i n  
b r o th  a t p o p u l a tio n  dens i tie s  o f a b o u t 3 - 5  x lO '/m l.,a e r a te d  a t 3 '7 O  a n d  
v i ab l e  c o u n ts d o n e  a t i n tews ls ,th e r e  is n o  i nc rease  i n  rwnbe r s  o f e i th e : 

- 



parent for at least two hours. If,however,the Kfr parental culture 
(OP vice versa) is mixed with the centrifuged supernatant of the F- 
culture or with the F- culture heated ,a-t-56' for IO-15 mins.,no'rmal 
multiplication occurs as compared.with the control.This is a very 
striking phenomenon and is not seen with F+ + F- or F- I- F- cultures. 
It is my intention to try ta analyse it in morphological terms w 
I get the microscope which has been promised me. I got quite exe iBt d 
about Jinks' exposd of his and. Caatalli*s work onthe position of the 
E locus and the effects of imperfect pairing. If,as they{& you in 
relation to the diploids)suggest,inheritance of the E locus(or loci) 
is responsible for elimination,the reciprocals of the presumptive 
eliminated prototrophs should be found at high frequency ingfr x 
mossesc 4 It is not clear to me whether polymyxin resistance,which 
they place at the opposite end of the chromosome to (TL), is really a 
single step mutation,but if it is it should serve as a good selective 
marker in complete media to test this. As you see I have now come a 
long way with you, I am still worried,though,about the multiple 
f'unctions of F. Its neliminatory" function may well be analogous to 
that of the lambda prophage jpocus,'but how does it deterkine one-way 
transfer,is this quite irrelevant s;Z far as inheritance is concernedi) 
if it is like a temperate phage‘which cannot lyse the cell in the 

' vegetative stagerits high rate of infectivity at conjugation presumes 
that it behaves cohstantly as-a cytoplasmic particle. It is all very 
fascinating. 
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If you were invited to speak at a symposium on bacterial 
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s in &ondon next year or the followin exp 

.est wishes for the new#&;l;ldh&-Jrpu bo &, pg ,paid,would you 
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